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KPUMUHANTMCTUYECKOE NCCINEQOBAHUE 3AMKOB,
OTKPbITbIX C UCMOJIb3OBAHUEM BAMMN-METOOA

CrtaTbsl nocesilieHa npobneme McCNefoBaHWsS LMINHAPOBLIX 3aMKOB C LE/bO
YyCTaHOBNEHMS hakTa UX KPUMUHATIbHOTO OTMMPaHNS.

B pab6oTe 3aTpOHYyTbl BOMPOCHI UCMONb30BaHWsA 6amn-MeTo4a kak 04HOro 13 ad-
(hEKTMBHbIX M Hanbonee TPyAHO ANArHOCTMPYEMbIX CMOCOO0B OTNMPAHUS 3aMKOB.

B pesynbTaTe nccnegoBaHuii NPakTUYECcKn NogTBEpXKAeHa BO3MOXHOCTb OTIMpa-
HWS1 3aMKOB C MOMOLLO 6amn-ka4eli, a Takke pa3paboTaHbl pekomeHJauun ans
9KCNepPTOB MO YCTAHOB/EHNIO hakTa OTNMPaHNS LUIMHAPOBOrO 3aMKa C 1CMosib30Ba-
Hnem 6amn-metoga.

Knroyesbie cnosa: KPpUMNUHaUINCTNYECKOE nccneanoBaHne 3amMKOoB, LLVIJ'II/IH,EI,pOBbIVI
3aMOK, 6aMMnuHr, 6aMﬂ-METOA, 6amn-KtoY, METOo/ OTNnpPpaHnA 3aMKOB.
*kk

OgHvM 13 Hambonee pacnpOCTPaHEHHbIX YCTPOWCTB, BbIMOSMHSOWMNX OXpaHHbIE
YHKLMU KUIBIX U HEXWIBIX MOMELLLEHUI, ABMAOTCS 3aMKU PasfnnMYHbIX KOHCTPYKTUB-
HbIX TMnoB. CornacHo TOCT 3aMkoM siBNAeTCA u3genuve, crnyxatllee ang 3annpaHus
OBEepen 1 umeroee CrnoXHy0 KOMOMHaUUIO 3anmMparoLlimMx YCTPOMCTB unu paboumx
wTtudptos, obecneunsatoLmx 6NOKNpPoBKy [1].

Hanbonee nonynspHble B HacTosiLLee BpEMS 3aMKU C LIMMMHAPOBbLIM MEXaHU3MOM
J0CTaTO4YHO pPa3HOOOpa3sHbl U CIIOXKHBI MO CBOEW KOHCTPYKUMU. B HUX nmeeTtcsa umnuHap,
pacnosioXXeHHbI BHYTPW KOpryca, B OTBEPCTUSAX KOpMNyca U LUUNuHEpa NonapHo pac-
NONOXeHbI WTUAThI, KOTOPbIE ONMPAKOTCH Ha cnuparnbHble NPYXWHbIL. [log aencTeuem
NPY>XUH LWITUTBI KOpyca YaCcTUYHO BbITANKMBaKTCA B rHe34a LMnMHapa U nepekpbl-
BalOT rpaHuLy Mexay KOpnycoM W UUITMHAPOM, TEM CaMbiM (PUKCMPYS NOCNeaHUN
W NpenaTcTBYSA ero BpalleHuto [2, c. 175—178].

B cneuwanuanpoBaHHOW nuTepaType ykasaHbl Hambornee pacnpocTpaHeHHble
cnocobbl KPUMMHANBHOTO OTNUPAHUS LIMIMHOPOBLIX 3aMKoB. Cpean HUX MOXHO Bbl-
Jenutb oTnMpaHve noaobpaHHbIMKM U NoAAenbHbIMU KoYaMu, OTMblYKaMK, MOCTO-
pPOHHUMU NpeameTamu (rBo34W, MPOBONIOKA, 3aKOMKW A4S Bofoc u ap.). B nocnegHune
rogbl Hapsgy C BbllenepeyncrieHHbiMM MeTo4aMu LUMPOKOEe pacrnpoCTpaHeHue no-
FIy4nno BCKPbITME 3aMKOB MpW MOMOLLM Bamn-kntouva, unm 6amnuHr (ot aHrn. «bump» —
CTYK, yaap).
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O BO3MOXHOCTAX HGamnuHra ocmumansHo 3aseneHo BecHom 2004 r., korga Ha cne-
UnanuM3mMpoBaHHON BbICTaBke B [epMaHuMM ObINO MPOAEMOHCTPMPOBAHO OTnMpa-
HWe 3a CYMTaHHbIE CEKYHAb! 3aMKOB CaMbIX MpocraBneHHbIx 6peraoB [3]. danbHenwme
nccnepoBaHusa BbISIBUNM CTATUCTUKY OTNUpaHus npodeccroHanamn LMnnMHApOBbIX
3aMKOB pPasfnyHbIX KOHCTPYKUUN. bonblwas yacte 3amMkoB (38 %) 6bim oTnepThl
3a 30 cekyHA U MeHee. [NpakTuyecku NonoBuHa 3amMKOB MOKOpUMach crneuvanucTam
B MHTepBane o 3 MUHYT. N Tonbko 22 % MCNbITbiIBAEMbIX 3aMKOB HEe MOABEPIIINCH
KPUMWHANbHOMY OTMMPaHUIO B TeveHue Tpex MUHYT (puc. 1). OgHako ganbHenwune
nccrnefoBaHus He ObinM NPoOBedEHbI, Tak YTO BpeMsi, HeoOxoamMmMoe ans ux otnupa-
HUSA, AOCTOBEPHO HEU3BECTHO. He MCKMYEHO, YTO 13 UCMbITYEMbIX 3aMKOB HU OOWH
He 3awuueH ot 6amnuHra Ha 100 %.

He omkpbincsi

8 meyeHue
3 Munym
Omkpbleaemcs 3a
30 cexkyHO
Omekpbieaemcs e

uHmepeane om 1
MuHymsbi 80 3 .
MUHRYm ——

Omkpeleaemcs e
uHmepeasne om 30 do 60
CeKyHO

Puc. 1. Ctatuctuka oTnnpaHua I'IpOCbeCCVIOHaJ'IaMVI UMNMUHAOPOBbLIX 3aMKOB

LUnpoknin pe3oHaHC Takoro sIBMeHus, kak 6amMnuHr, Halwen cBOe OoTpaXKeHue
Takke B cpeacrsax maccoBon UHdopmaumn. HaumHasa ¢ 2005 r., MHOrouncneH-
Hble Tenenporpammbl AEMOHCTPUPOBANN NPOCTOTY WCMONb30BaHWUSA N Ype3BblYaNHYIO
apdpekTnBHOCTL GamnumHra. Kpome BCKpbITUSA ABEPHbIX 3aMKOB, YS3BUMbI neped 6amn-
TEXHOMOrMAMMU Y MeXaHUYeCcKne NPOTMBOYrOHHbIE BroKMpaTopbl AN aBToMobunen.

Packpoem cyTb 6amn-metoga. OcCHOBHas ero 3agava 3akno4aeTcs B TOM, YTOObI
3aCTaBuTb OTMPbITHYTb WTUT kopnyca oT wTtudTa uunuHapa, HO Tak, 4ToObl
3Heprusa He nepeganacb nepsomy WTUMTY. Ecnn B CKBaXnHy BCTaBMEH KoY Ans
GamnuHra u No Hemy yadapsitoT, TO B 9TOM Clnyyae OavH psa LWTUTOB OTNPbIMMBAET,
B TO BpeMs Kak gpyron octaeTcsa 6onee unu meHee Ha mecte. Ecnun noBepHyTb Koy
B 3TO CaMOe MrHOBEHbe, TO BrTOKMPOBKa CHUMETCS M 3aMOK OTKpbiBaeTcs. [ns oTnu-
paHusi 3aMKOB MNpeAcTaBfeHHblM crnocoboM Heobxoaum creumanbHbin Bamn-kno4
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(puc. 2), otBevaowmin AByM TpeboBaHusaM. Bo-nepBbix, ero npodunb AOMKEH COOT-
BETCTBOBAaTb KOH(PUrypaumum CKBaXKUHbI ANS Krova B uunuHape. Bo-BTopbix, konvde-
CTBO Bblpe30B Ha CTepXHe Kroya AOMMKHO coBnadaTth C KONMYeCTBOM nap LWTUETOB
B 3amke. lNpryeM OH MOXeT BbITb U3roTOBMEH KaK AN 0BbIYHOMo TN TOBOrO 3aMKa,
Tak 1 418 3aMKa C BEpTUKaIbHON hpe3epoBKON cekpeTa kntova (puc. 3).

Puc. 2. KoHcTpykuusi 6amn-knoya Puc. 3. Bamn-knioun Kk pasnnyHbiM Tunam

LUMNUHOPOBLIX 3aMKOB

Mpwn akkypaTHbIX yaapax Mo rofioBKe Kro4a 3aroToBKa «HbIPSeT» B rMybb Krove-
BOW CKBa)XWHbI, @ «rpebeLlkM» KOLOBOW Hapesku, NnepeMeLlascb BAOMb NPOAONbHON
ocu, nogbpacbiBatoT WTUdTLI. ECnu ogHOBPEMEHHO C TakuMu ygapamu nbiTaTbcs
UMMYNbCHLIMA OBUMXEHUSAMU NPOBEPHYTb LUWUHAP, TO B MOMEHT, KOrga WTndThbl
Kopnyca nepecTtaHyT GnokMpoBaTb LUMAMHAP, 3aMOK OTKpoeTcs (puc. 4), npuyem no-
cne oTnMpaHus GaMMnMHIOM 3aMOK OCTaeTCsl MOSIHOCTLIO PaboTOCNOCOBHBLIM, U TOMNBKO
TWaTenbHas aKkcnepTM3a YyCTaHOBUT CNOCOO NMPOHUKHOBEHUSI HA OXPaHSieMYHO Teppu-
TOpUo — BGamMN-KIY NPaKkTUYECKM HEe OCTaBNAeT cnenos [4].

Puc. 4. Cxema paboTbl 6aMn-kntoya
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Takum obpasom, 6GaMnUHI — 3TO MeTOA NPOAOSLHOro yaapHOro BO3AENCTBUSI Ha
LUUITMHOPOBBLIA 3aMOK, KOTOPLIN SABMASIETCS OAHMM M3 CnocoboB ero KpMMUHanbHOro
oTnMpaHust 6e3 NoBpeXaeHNss MEXaHU3MOB.

Ha kadegpe Tpaconorun u 6annuctukm Bonrorpaackon akagemum MB[ Poccumn
Obin NpoBefeHbl JKCMEPUMMEHTbI MO M3YYEHMIO BO3MOXHOCTEN WCMOMb30BaHWS
Gamn-kntoyen ans oTNMpaHnst LUNMHAPOBLIX 3aMKOB. C 3TON LEenbio No NpuBeaeHHON
BbllLE TEXHOMOrMM Obin M3roToBneH Gamn-KmoY 13 OObIMHOrO KMtoya K LUNMHAPOBOMY
3aMKy MpMbl «ANEKcy» € NATbo napamu WTMdToB (puc. 5). Nocne n3rotoBneHns
OaHHbIV KNtoY BCTaBNANCS B APYrol 3aMOK C aHanormyHbIM LUIIMHAPOBLIM Mexa-
HU3MOM. [MpK HaHECEHUN HECUIBHBLIX YAAPOB MO YLUKY KrYa OH, MYCTb U C HEKOTOPbLIM
ycunvem, oTnupan 3amok. Takum obpasom Obina noaTBepXAeHa MpakTUyecku
BO3MOXHOCTb M3roToBNEHUS Gamn-kntoya n oTNMpaHns UM LUMHAPOBOro 3aMKa.

Puc. 5. LlunmHapoBbI MexaHu3m 3amka (BHU3Y), LUTaTHBIN KoY K HeMy (mocepeavHe),

6amn-kntod (BBEPXY)

B HacTosilee BpeMs nybrnvumucTMdeckas U Hay4dHas nutepaTtypa COAEpPXWUT CBe-
OEHNS1 O MHOTOYUCIIEHHbIX UCCNEOBaHUAX LIMNMHOPOBBLIX MEXaHW3MOB, OTMNEPTLIX C
ncnonb3oBaHMeM 6amnuHra. AHanM3 NPoBEAEHHbIX OMbITOB BbISIBUI KIACCUYECKYH U
ABHYIO KapTWUHY CreoB, 0OpasyoLLmMXCs Ha HapPYXKHbIX MOBEPXHOCTAX 3amkoB. Cambim
3aMeTHbIM MPU3HAKOM MPUMMEHeHUs1 Bamn-meToda CryXWUT Hanuyne Ha TOpLEeBON
4YacTW CKBaXMHbl AN KMoYa BblAABMEHHBIX CrEeAOB OT yrnopa Ha CTepXHe Kro4a
(puc. 6, 7).
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Puc. 6. Cnegbl Ha TOpLEBOW YacTu Puc. 7. Cneppl Ha TOpLEBON YacTu
LMINMHOPOBOrO MexaHu3mMa, o6pa3oBaHHble LMIMHAPOBOIrO MexaHu3mMa, o6pa3oBaHHble
npv NPYMEHEHU LUTATHOTO KItoya npu NPUMEHeHUN Gamn-knoya

B aKcnepTHO-KPMMUHANMCTUYECKOW NUTepaType A0 HACTOSILLErO BPEMEHWN OTCYT-
CTBOBAJIO NPsSIMOE yKkasaHWe Ha crnocob KpMMUHANBHOTO OTNMPaHUS 3aMKa B TEX Cly4a-
sX, korga obHapyxuBanuce nogobHele crnegbl. OgHako, MO Halemy MHEHUI, Npu-
CYTCTBME 3TUX CNEOoB MPeacTaBnsieT coOON SIBHbIA NPU3HaK HE TONMbKO BO3MOXKHOIO
KPUMUHANbHOIO OTNMPaHWUs OaHHOrO 3aMKa, HO M MO3BOMSIET CreumnanmucTy-Kpumm-
HanucTy NPeanonoX1Tb UCMOMb30BaHNE 6aMnuHra nNpu BCKPbITUN LUIMHAPOBOIO
MexaHn3ma.

OcCHOBHOM Mpobnemor uarHoCTUPOBaHMSA CNedoB B AaHHOM Clydae siBNsieTcs
TO OGCTOSATENBLCTBO, YTO OHWU OCTAKTCSH B TEX € MecTaX, YTO U CXOAHble crenbl
OT LWUTATHOrO Kroya, HaxogsLWeroca B KaX4oOHEBHOM MONb3oBaHuu. B pesynbtaTe
nocrieayowero UCnonb3oBaHUs KloYa UM KrioYven ans OTKpbIBaHWS UMMMHAPOBOrO
MexaHn3Ma MMelLMecs Npu3Hakm GamnuHra CTMpalTCs UMM HacnauBawrTCs.
B yacTHOCTM, Takoe BO3MOXHO, ECNK CrieAbl NOSIBUIUCH BCIEACTBUE OOMHOYHOTO
yaapa u criabo BblpaXeHbl.

Ha BHYTpeHHMX NOBEPXHOCTAX 3aMKa crneabl NpUMMeHeHust 6amnuHra Hocsat 6o-
nee pa3HooOpa3HbIf xapakTep. Ha BepxyLukax WTNTOB LunuHapa HabnogaTcs cra-
TMYeckMe cnegbl OaBfEeHUMs OT BbIPE30B Ha CTepXHe knto4da, obpasoBaHHbIe
B pe3ynbTaTte konebaHui WTUEHOTOB KOpryca B MOMEHT HAHECEHUS MO KIoYy yaapoB
(puc. 8). AHanorudHble criefbl, HECKONMbKO Oornee BbipaXkeHHble, HabnwgatTcs
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N B MecTax COMpPUKOCHOBEHUS LUTUGTOB LIMNMHAPA U WTUATOB Kopryca Apyr C Apyrom
(pnc. 9—10). B 3amkax, He MoABeprwMxcs oTnvMpaHuio Gamn-metogom, nogobHble
cnefdbl OTCYTCTBYHIOT (puc. 11).

Puc. 8. Crneabl Ha BepLUMHE OAHOrO M3 WTUMTOB LNMUHAPA OT KOHTaKTa ¢ 6ammn-knioyom

Puc. 9. Cnep Ha BepLinHe ogHoro n3 LLITVId’)TOB Kopnyca B MeCTe ero KOHTakTa

CO LUTUTOM UMIMHAPa
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Puc. 10. Cnep Ha BepLuMHe OQHOMO U3 LWTUATOB LMNMHAPA B MECTE ero KoHTakTa

CO WTUGTOM Koprnyca

Puc. 11. TopueBasi NOBEPXHOCTb OAHOMO M3 WTUATOB LMNNHAPA 3aMKa, He NOABEPraeMoro

oTnnpaHunto 6amn-meToaomM

Euwe ogouH xapakTepHbll NpuU3HaK MCMoNb3oBaHMsS OGamn-krnw4ya nposBnsieTcs
BCNeACTBME Hanuuusl y nocrnegHero cBOOOOHOrO xoda BOOSb KITHOYEBOW CKBaXKMHBbI.
Mpy aTOM CTepXxeHb AaHHOrO KIkya, coBepluasi nocTynaTesnbHble ABMXEHWS], Bbl-
cTynamu TornkaeTt Briybb 3amka napbl WTUQTOB. M3-3a Taknx OBWXXEHUA LWITUTHI
ynmparoTcs B Kpas OTBepCTUn B Kopnyce. lNponcxogut oboroaHbIN CregoBOM KOHTAKT,
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CMelleHne martepuana MnpoUMCXOAWT KaK Ha KPOMKax OTBEPCTMM AN LWTUETOB
(no HanpaeneHuto BrNybb 3amka), Tak U Ha camux wTndTax (puc. 12—13).

Hamu 6bin npvBeaeH He ucyepnbIBaloOLLNA CNUCOK CNeaoB, CBUAETENbCTBYOLLNX
0 npumeHeHun BamnuHra. B kayecTBe npumepa MOXET CMYXWUTb Hannyne Ha
Hapy>XHOW MOBEPXHOCTWU UWMMMHOPA KOMbLEBbIX CNEeAOB, Pe3ko OTnMyakwLwmuxcs
Mo CTeneHW BblpaXeHHOCTU OT CrefoB, BO3HMKLLMX NpYM OBbIYHOM aKcnnyaTauuu
3amka. OHuM MoryT obpasoBbiBaTbCA B pesynbTaTe TpPeHWUs MOAMNPYXMHEHHbIX
WTNETOB KOPMyCa O HAPYXXHYK MOBEPXHOCTb LMIMHAPa B MOMEHT €ro noBopoTa.
Takoe BO3MOXHO B TOM Cryyae, ecnv OauvH UM HECKOMbKO LUTUAITOB «OTMPbITHYIAY
C HeoCTaTOYHOW aMNnUTyAoM, obecneyns TeM CaMbiM NOBOPOT LMMMHAPA C BMOMHe
OLLYTUMbIM YCUIUEM.

Puc. 12. Cneppl B kopnyce 3amka Puc. 13. OtcyTcTBuMe crnegoB oT 6amnuHra
Mo Kpato 0TBEPCTUS ANS WTUDTA, Ha NPOTVBOMOIOXHOM Kpae 0TBepCTUs ANns WindTta

HarnpaBneHHble Briybb OT KIKOYEBOW CKBAXKUHbI

CnepyeT 3aMeTuTb, YTO OOHapyXXeHNe 3KCNepPTOM MOAOOHbLIX CrefoB MpuU MOSHOWN
pa3bopke elle He O3HayaeT YCTaHOBMEeHue dakTa NpuMMeHeHuss bamn-meTtoa.
AHanoruyHele crnegbl MoryT ob6pasoBbiBaTbCA NpY OTNUPAHUKU 3amKa ApYyruMu no-
CTOPOHHMMU NpeamMeTamu, ecnu WTNUdTbl (x0T Obl 0OMH N3 HUX) OTXaTbl Ha
6ONbLUYIO UM MEHbLLYHO, MO CPAaBHEHWIO C AENCTBUEM LUTATHOTO KIoYa, BEMUYMHY.

CnepoBatenbHo, faHHble KomnbLEeBbIe crieapbl byayT MeTb Ans aKkcrnepTa 3Ha4YuMoCTb
TOMbKO B TOM Cryyae, eciv KX paccMaTpuBaTb B COBOKYMHOCTU C OMUCaHHbLIMU BbilLe
cnegamMmu Ha WTndTax U WTUATOBLIX OTBEPCTUSAX.

QL4 ceeevneeeennnnsssneeaninnenny C‘fy"ﬂEBHAH SKCIEPTUSA M 1 (33) 2.0-1-3



NPOBNEMbI TEOPUU U MPAKTUKM CYAEBHbBIX 9KCNEPTU3 U UCCINIEAOBAHUNA

\2

Takum o6pa3oM, BbILLEU3NOXKEHHOE MO3BOMSET MNPEACTaBUTL CrEeayloLmne pPeKo-
MeHOayuu Ol 3KCriepmos o yCcmaHo8/eHU ¢hakma omrmupaHusi YuinuHOpo8oeo
3aMka ¢ ucrosib3o8aHuemM bamrn-memooa:.

1. Hannune Ha TopLEBOW YacTU KMOYEBOW CKBaXXUHbI BblAaBNEHHbLIX CNeaoB
OT ynopa Ha CTepXXHe Krioua.

2. Hanuuve ctaTuyeckmx cnefoB AaBfeHUs Ha BepxyLlkax WTUATOB UUnuMHApa,
00pa3oBaHHbIX B pe3ynbTaTe UX KOHTaKTa C Bbipe3aMu Ha CTEPXKHE KNko4a.

3. Hanunumne BbIpa)KeHHbIX CTaTUYECKNX CredOB B MECTax COMPUKOCHOBEHMS LITUGD-
TOB LMnMHOpa 1 WTMATOB KOpryca ApYr C APYroM B pe3ynbkTaTe WX CTOMKHOBEHUS Mpu
konebaHun LWITMHTOB KOpryca 3amka.

4. Hannuyune cnenoB KOHTakTa WTUATOB C KpasiMu OTBEPCTUA B Koprnyce, o6paso-
BaHHbIX B pe3ynbTaTte ABUKEHUS Kroya B NPoAO0NbHOM HanpaBnieHuu.

5. Hannuune Ha Hapy>XHON MOBEPXHOCTU LMNNHAPA KOMNbLEBbLIX CNEA0B, PE3KO OT-
nMyarLWmnxcs Mo CTENEHU BbIPAXXEHHOCTW OT CNEeAoB, BO3HUKLLMX NPU OObIYHOW 3KC-
nnyatauumn 3amka. ObpasoBaHue NogoOHLIX CrieAoB BO3MOXHO B pe3dyrnbTaTe TPeHUs!
NoANPY>KMHEHHbIX WTUTOB KOpNyca O Hapy>XHYK MOBEPXHOCTb LUNMHApPA B MO-
MEHT ero noBopoTa.

6. ObGHapyxeHve crefoB Ha TOPLEBOM MOBEPXHOCTU CKBaKWHbI, HA BEpPXYLUKax
WTUPTOB UunNmMHOpa M NOBEPXHOCTM CaMOro UWUMMHOPA He ABMSETCA OOCTaTOYHbIM
YCIOBUEM [OKa3aTenbCcTBa doakTa OTnMpaHns 3amka 6amn-krnodoM. [daHHbIN dhakT Mo-
XeT OblTb AoKa3aH TOMbKO Npy OOHapPY>XEeHUWN BbIPaXXEHHbIX CTAaTUYECKUX CNeaoB
B MecCTax COMPUKOCHOBEHMUSA WTUPTOB UMAMHAPA WM WTUETOB kopryca Apyr C
OPpYrom, a Takke CrefoB KOHTaKTa LWTU(TOB C kKpasiMM OTBEPCTUI B KOpMyce.
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